NADPH oxidase and cyclooxygenase mediate the ultraviolet B-induced generation of reactive oxygen species and activation of nuclear factor-kappaB in HaCaT human keratinocytes.
The detrimental effects of ultraviolet B (UVB) irradiation have been connected with the enhanced generation of reactive oxygen species (ROS) by UVB. However, the exact source of ROS produced by UVB has not been clearly revealed yet. In this study, we determined the source of ROS production and its role in the UVB-induced activation of nuclear factor (NF)-kappaB in HaCaT human keratinocytes. UVB irradiation generated ROS in a dose-dependent manner, and this was significantly inhibited by diphenylene iodonium (DPI), apocynin (Apo) and neopterine (Neo), inhibitors of the NADPH oxidase, and indomethacin (Indo), a cyclooxygenase (COX) inhibitor, but not by the mitochondrial electron transport inhibitors and other cytosolic enzyme inhibitors. In addition, these inhibitors of the NADPH oxidase and COX significantly blocked the UVB irradiation-induced nuclear translocation of NF-kappaB. These results suggest that the NADPH oxidase and COX may be major sources for the UVB-induced ROS generation, and play an essential role in the activation of NF-kappaB which is involved in the expression of a variety of genes induced by UVB in HaCaT cells. These results further suggest that these enzymes may be good targets for the preventive strategy of UVB-induced skin injury.